Notice that as we increase the length of symbols, entropy/letter approaches 0.8118.
Lempel-Ziv Coding
• Sequences of text repeat patterns (words, phrases, etc)
• Construct a dictionary of common patterns
• Send references to patterns as triples ( , , ) 
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S .

I I T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
Message Search Buffer Look-Ahead Buffer
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 --T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 --T H I S -T H E S I S -I S -T H E -T H E S I S . 5 2 E E T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 --T H I S -T H E S I S -I S -T H E -T H E S I S . 5 2 E THE T H I S -T H E S I S -I S -T H E -T H E S I S . 5 1 I SI T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 --T H I S -T H E S I S -I S -T H E -T H E S I S . 5 2 E THE T H I S -T H E S I S -I S -T H E -T H E S I S . 5 1 I SI T H I S -T H E S I S -I S -T H E -T H E S I S . 7 2 I S-I T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 --T H I S -T H E S I S -I S -T H E -T H E S I S . 5 2 E THE T H I S -T H E S I S -I S -T H E -T H E S I S .
1 I SI T H I S -T H E S I S -I S -T H E -T H E S I S . 7 2 I S-I T H I S -T H E S I S -I S -T H E -T H E S I S . 10 -S-THE-T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding (LZ77)
T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 T T T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 H H TH I S -T H E S I S -I S -T H E -T H E S I S . 0 0 I I T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 S S T H I S -T H E S I S -I S -T H E -T H E S I S . 0 0 --T H I S -T H E S I S -I S -T H E -T H E S I S . 5 2 E THE T H I S -T H E S I S -I S -T H E -T H E S I S . 5 1 I SI T H I S -T H E S I S -I S -T H E -T H E S I S . 7 2 I S-I T H I S -T H E S I S -I S -T H E -T H E S I S . 10 5 -S-THE-T H I S -T H E S I S -I S -T H E -T H E S I S .
14 6 .
THESIS. T H I S -T H E S I S -I S -T H E -T H E S I S .
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Lempel-Ziv Coding
• Send references to patterns as triples , , e.g. (5, 3, ) go back 5 received chars take the next 3 from there add to the end
• Size of Search Buffer and Look-Ahead Buffer is finite.
• Used by ZIP, PKSip, Lharc, PNG, gzip, ARJ
• Extended to LZ78 (uses dictionary), LZW (+Terry Welch)
• Achieves optimal rate of transmission in the long run w/o using probability dist. Defined by a set of conditional probabilities (aka transitional probabilities) ∈ ∈ The probability of occurring at the output when is the input to the channel. 
